Abstract: The aim of this study was to identify psychosocial work characteristics associated with long sick leave in a large population of male Japanese employees in multiple workplaces. We examined various psychosocial work characteristics (job overload, job control, supervisor support, coworker support, support by family and friends, role ambiguity, role conflict, intragroup conflict and intergroup conflict) of employees in six factories at the base line. We then conducted a followup survey on the recorded long sick leaves of ≥30 continuous days taken by the employees due to any medical condition. We found 574 cases of long sick leave out of 15,531 subjects during an average 5.07-yr follow-up. The results showed that high supervisor support was significantly associated with a decrease in the hazard ratio (HR) of long sick leave after adjustment for several confounding factors (95%CI; 0.69-0.97). High role ambiguity also tended to increase HR, but without reaching significance (95%CI; 0.99-1.41). The results suggest that supervisor support in the workplace may be important to reduce long sick leave in Japanese male employees.
Introduction
Increased sickness absence at the workplace not only causes productivity loss, but also predicts deterioration of the general health of employees, with especially longer absences reported to be associated with ill health and mortality [1] [2] [3] . Increased sickness absence associated with psychosocial work characteristics such as low job control, high job strain, low support and high effort-reward imbalance has been shown in a number of investigations mainly of populations in Western Europe. Some noted that worse psychosocial work characteristics adversely affected coronary heart disease as well as psychiatric and musculoskeletal problems [4] [5] [6] .
While some kind of relationship between psychosocial work characteristics and work-related diseases represented by cerebral-cardiac and mental disorders has been widely recognized lately in Japan [7] [8] [9] , only a few investigations have addressed the issue of whether psychosocial work characteristics relate to long sick leave. This may be ex-plained by the following reasons. First, data on employees' sick leave are not necessarily accurate as Japanese workers often prefer to take sick leave in the form of paid holidays rather than official sick leave even when they are truly ill 10) . Second, we have no accessible official database for grasping the actual conditions of sick leave such as were available in several Scandinavian studies, for instance the data on salaries of the administrative system of the Country or Social Insurance Institution 11, 12) . In the meantime, the rate of absence from work in Japan is lower as compared with that in other industrial countries. The frequency of the first occurrence of sickness absence of >7 consecutive days in men working at a Japanese company amounted to about half of that of British civil servants 13) . A large-scale manufacturing company in Japan also showed a very low frequency of sick leave of ≥1 day per year of 2-3% for men and 1-2% for women 14) .
Moreover, Japanese evidence reporting the influence of psychosocial work characteristics on long sick leave has been inadequate, because the designs of Japanese studies have been cross-sectional in nature 15) , small numbers of subjects self-reported days of sick leave 16, 17) , and one study counted sick leave due to depressive disorders only 18) . Therefore, in more precisely addressing the health problems of Japanese employees as related to psychosocial work characteristics, it is important to explore any relationship between psychosocial work characteristics and recorded sick leave in a large population of Japanese. This background prompted us to undertake the present follow-up study to identify various factors of psychosocial work characteristics relating to long-term sick leaves due to any disorders.
Subjects and Method
Nine factories employing 21,248 men and 3,745 women in total participated in the baseline study conducted from April 1996 to May 1998 regarding their psychosocial work characteristics and health status. Six of the nine factories participated in the prospective study to identify any psychosocial work characteristics predictive of ≥30 days of sick leave, because longer absence from work was closely associated with ill health and mortality. All the six were manufacturing factories, one light-metal, two electrical appliance, two steel product and one car part producing factories. Each factory belonged to a different large enterprise of 10,000 or more employees. At one site participants were confined to supervisors and managers. At another, only the men aged ≥35 yr were enrolled. Although 22,770 self-reported questionnaires were collected, we excluded 4,352 employees who had not replied to all the questions in the questionnaires. Female participants were also excluded, because they took only a small number of long sick leaves, and there was a population bias in that a single factory accounted for 80% of all 2,745 female participants and two factories had fewer than 40 female participants. In addition, we excluded142 men, who had taken a total of ≥30 d of sick leave during the one year preceding the baseline survey at each factory. Ultimately we analyzed the data of 15,531 male employees for this prospective study.
This study was approved by the Research Committee for Human Subjects, Gifu University School of Medicine.
Psychosocial work characteristics
Job overload, job control, support by supervisors, coworkers, family and friends, role ambiguity, role conflict, intra-group conflict and inter-group conflict were measured by the Japanese version of the Generic Job Stress Questionnaire of the National Institute for Occupational Safety and Health (GJSQ) 19, 20) . The scores for psychosocial work characteristics were dichotomized at the median value like in other investigations 21, 22) .
Sick leave
Thirty or more continuous days of sick leave including paid leave and medically certified disorders were recorded by the occupational doctor at each factory. Then the records were sent to be registered with the center of The Japan Work Stress and Health Cohort Study Group. The followup period extended to the end of March 2003. Death, resignation, and transfer to another factory were censored.
Other personal characteristics as covariates
The personal factors as covariates at baseline included age, occupational class, education, marital status, smoking habit, alcohol consumption, exercise, obesity, medication, and depressive symptom. Obesity was evaluated by body Industrial Health 2013, 51, 398-405 mass index (BMI) calculated by dividing weight by height squared at health check-up, and information on other personal factors was obtained through self-administered questionnaire. All the covariates were classified as categorical data: age (≤35 yr, 36-45, ≥46), occupational class (whitecollar, blue-collar), education (≤12 yr − high school or lower, ≥13 − junior college or higher), marital status (previously or never married, married), smoking habit (non-, ex-, current smoker), alcohol consumption (less than 25 g ethanol/day, 25 g and more ethanol/day), sweating exercise (less than 2 times/month − no or almost no regular exercise, 2 and more times/month − more than slight regular exercise), obesity (<25 kg/m 2 − underweight or normal range, ≥25 − overweight or obese), medication (no medication, current medication for chronic disorder). The Japanese version of the 20-item Center of Epidemiologic Studies Depression Scale was used to assess depressive status, and the scores were categorized into two groups according to the standard cut-off score (0-15, 16-40) 23) .
Statistical analysis
The SAS program package was used for the statistical analyses. To compare mean age and frequencies of the first occurrence of ≥30 continuous days of sick leave between the analyzed subjects and the excluded subjects, ANOVA and chi square test were used, respectively.
The hazard ratios (HR) for the first occurrence of ≥30 continuous days of sick leave according to each categorized age and other personal factors such as occupational class, education, marital status, smoking habit, alcohol consumption, sweating exercise, obesity, medication and depression status, were estimated using a Cox proportional hazard model. A Cox proportional model was used likewise to test the significance of psychosocial work characteristics as predictors of the first occurrence of ≥30 continuous days of sick leave after adjustment for the covariate factors.
Results
There were 574 cases of long sick leave recorded during the follow-up period (5.07 ± 1.41 yr). The mean and standard deviation of the baseline age and the frequencies of the first occurrence of ≥30 continuous days of sick leave during the follow-up period among the analyzed group (15,531 employees), the excluded group (2,869 employees who had failed to offer necessary information) and another excluded group (142 employees who had taken a total of ≥30 d of sick leave during the one year preceding the baseline) were 40.4 ± 8.9 yr, 44.0 ± 9.1 yr and 44.4 ± 9.4 yr (p<0.01), and 3.7%, 5.4% and 17.6% (p<0.01), respectively. Both the mean age and frequencies of long sick leave in the analyzed group were lower compared with the two excluded groups. Table 1 shows the characteristics of the analyzed subjects at the baseline. Among the three age groups, the number of employees in the group aged 36-45 years was the largest. Blue-collar workers accounted for 42.1% and 37.5% of the analyzed subjects had 13 yr or more education. 78.1% were married and 54.0% were current smokers. 49.5% consumed 25g or more alcohol per day and 47.2% had 2 times or more sweaty exercise per month. 21.9% were overweight or obese, 8.0% were currently on medication and 22.2% were depressed.
The numbers of the cases of the first occurrence of ≥30 continuous days of sick leave and the HRs according to personal characteristics as covariates are shown in Table  2 . The percentages of the frequencies of long sick leave were 2.6% for the group of <36 yr of age, 3.4% for the 36-45-yr-old group and 5.1% for the >45 yr-old group. With increasing age, the HR increased. After adjustment for age, significantly higher HRs were noted in the more poorly educated subjects, those previously or never married, current smokers, those with less sweating exercise, currently medicated subjects and depressed subjects. Although the two marital statuses did not differ much in the percentages of the frequencies of long sick leave, after adjusting for age, the HR was significantly lower in the married group than in the other. This was attributed to the fact that the younger unmarried employees took less frequent long sick leave than the older unmarried ones. Table 3 shows the numbers and HRs of the first occurrence of ≥30 continuous days of sick leave as related to psychosocial work characteristics. High support by supervisors was significantly associated with decreased HR (95%CI; 0.66-0.93), and high role ambiguity was significantly associated with increased HR (1.06-1.49) after adjustment for age. On the other hand, no significant relationship was noted between sick leave and any of the other work characteristics such as job overload or job control (Model I). Even after taking into account other covariate factors, high supervisor support was significantly associated with decreased HR (0.69-0.97) (Model II; adjusted for age, occupation, education, factories and marital status, Model III; adjusted for the same factors in Model II plus smoking habit, alcohol consumption, sweating exercise and obesity, Model IV; adjusted for the same factors in Model III plus medication and depression). High role ambiguity tended to increase HR, though not significantly, in comparison with low role ambiguity (0.99-1.41).
Discussion
The HR of the first occurrence of ≥30 continuous days of sick leave for low supervisor support increased significantly in comparison with high supervisor support after adjustment for several confounding factors in 15,531 male employees of this follow-up study. Additionally, the ratio of the first occurrence of ≥30 continuous days of sick leave for high role ambiguity tended to be higher than the ratio for low role ambiguity.
As for longer recorded sick leaves in previous large scale prospective studies, low support at work predicted over 21 d of sick leave in a public utility company 21) and more than 7 d of sick leave in civil servants 24, 25) . Moreover, the results of prospective studies in which multiple, but not homogeneous, companies and workplaces participated, similarly showed that low support including support by supervisors at work predicted longer sick leave, over 27 d of sick leave 26) and more than 10 d of sick leave 27) . Other studies demonstrated that some perceived role at the workplace was associated with sick leave. Low role clarity predicted a three-fold higher rate of over 3 wk of sick leave than high role clarity for white-collar men in a forest industry corporation 28) . Two follow-up studies in Denmark also noted that role conflict was associated with long sick leaves 29, 30) . The results of the present study were generally consistent with the findings of other such prospective studies. Support at workplaces is one of the most important factors in psychosocial work characteristics. The fact that high supervisor support was clearly associated with decreased longer sick leave in this study may partly be connected to the lifetime employment system adopted by most Japanese companies. Regular employees continue to work at the same company up to a fixed retirement age, often building up close, family-like ties with their supervisors 31) . Although the situation in the Japanese workplace has been undergoing considerable changes, this feature of Japanese companies still exists to a certain extent. In contrast, no significant association was noted between job control and the first occurrence of ≥30 continuous days of sick leave in the present study, although a number of studies have reported major and consistent effects of low job control on increased sick leave 32, 33) . The reason for the lack of a significant association between job control and long sick leave in our study remains unclear. A long sick leave sometimes may attenuate the relationship of job condition with job control. Some studies showed that low job control predicted increased relatively short sick leave, but not longer sick leave 34, 35) . Differences in the rates of sick leave between the present study and other European studies may have affected the result. In our study, for example, the rate of sick leave of ≥30 d in about 5 yr was less than 4%, while the corresponding rate in three years in the Gazel study in France was 17% 36) .
Our former cross-sectional 15) and prospective studies 18) demonstrated that less job control was associated with long sick leave. However, differences in the analytic method used may have influenced the results. In the crosssectional study, days of sick leave during the preceding one year were self-reported in the questionnaire and >6 days of total sick leave were examined. The prospective study examined the relationship between psychosocial work characteristics and long sick leave due to depressive disorders. Other disorders were not considered. In the present study we examined long sick leave taken regardless of cause. Two other Japanese studies reported the relationship between psychosocial work characteristics and sickness absence. A two-year follow-up study showed that high job strain, measured in terms of the ratio of job demands to job control, was associated with an increased risk of ≥5 d sick leave 16) . The other cross-sectional study reported that the scores of job control and supervisor support were significantly lower in the ≥5 d sick leave group than the groups taking no sick leave and 0-4.5 d sick leave in the preceding one year 17) . Each of these studies, however, concentrated on a single manufacturing company. For this reason, the numbers of subjects were relatively small, about 530 and 830 employees respectively, and the number of days of sick leave was not officially recorded but based on a self-reported figure. One study advised against asking subjects to recall the number of days of sick leave taken more than 2 months before 37) . Therefore, we should keep in mind that quantitative use of self-reported sick leave unavoidably entails some degree of inaccuracy. The present study has some potential limitations. First, during the follow-up period of about 5 yr the risk of misclassification could have been increased, thus leading to an underestimation or an overestimation of the association between psychosocial work characteristics and long sick leave. However, our follow-up period is not so long as compared with other 6 yr or 11 yr follow-up studies that reported an association between psychosocial work characteristics and increased sickness absence 21) or heart disease 38) . Second, individual physical load at work and changing financial circumstances during the follow-up period, which can be confounding factors affecting sick leave 39, 40) , were not examined. But none of the firms in the study experienced major restructuring such as downsizing, solicitation of voluntary retirement, or amalgamation. Third, private injuries and diseases unrelated to work were probably included when counting the number of days of sick leave. Psychosocial work characteristics may indirectly affect private injuries and diseases mediated by factors such as social and health behaviors and influences on the immune system 7) . However, clarification of this relationship was beyond the scope of the present study. Notwithstanding the potential factors attenuating the association between psychosocial work characteristics and sick leave, the present results suggest that improving supervisor support in the workplaces is essential for Japanese male employees to reduce the frequency of longer sick leave. This is especially important at present given the deteriorating economic climate in Japan and many other industrialized countries as well as the dramatically changing work environment due to background factors such as increasingly bitter worldwide competition entailed by globalization, rapidly increasing number of temporary workers, and more frequent employment of senior citizens. Hence, by continuing our investigations, we hope to obtain information that will be of use in promoting the health of workers.
